Hydrophobic cyclic polyether, decyl-l8-crown-6 (D18C6), is well known to have a selective uptake ability for strontium(II). Calcium alginate microcapsule (MC) containing D 18C6 was fabricated for the efficient separation of strontium (II) from concentrated nitric acid solution. In this study, hybrid MCs containing D18C6 and sodium lauryl benzenesulfonate (Na-LBS) were prepared, and distribution coefficient, Kd, was improved to be over 80 cm3/g by using them. MCs were also prepared by using nitric acid and divalent metal ions, and the effect on Kd values was examined. The optimum condition was applied to the continuous column separation.
Introduction
Spent fuel from nuclear power plants is reprocessed and uranium and plutonium are separated from high level liquid wastes (HLLW). HLLW contains 90Sr (T1/2 = 28.8 y) which is heat-generating nuclide having highly radioactivity [1] . Therefore, the selective separation of 90Sr from HLLW is essential for the volume reduction of HLLW. As for the utilization of 90Sr, the ceramic solidification of 90Sr has been studied [1] [2] [3] and the solid is potentially useful as byproducts for radiation and heat sources [4] . Decyl-l8-crown-6 (D18C6), one of the crown ethers categorized as hydrophobic macrocyclic polyether, was found to have a high selectivity to Sr(II) by ion-pair extraction in a previous study [5] . Our aim is the selective separation of strontium from HLLW by the hybrid microcapsule (MC) enclosing D18C6. For this purpose, the selective uptake properties were examined in the presence of concentrated nitric acid. Figure 1 shows a structural formula of D18C6. Crown ether has a structure like crown cap, and the interesting point on these compounds are the central cavity having negative charge [6] . 
where X-is the counter anion existing in aqueous or organic phase [7] .
In Co., Inc.). All reagents were of guaranteed grade. H-LBS was prepared by shaking Na-LBS in alcoholic solvent three times with 1 M HNO3 at 2:1 organic: aqueous phase ratio.
Preparation of microcapsules (MCs)
MCs were prepared by the following way. Organic phase containing D18C6 and LBS (1 cm3) was mixed with 1 wt% NaALG solution (100 cm3). The kneaded sol was then dropped into a CaCl2 (0.5 M) solution under stirring condition. Prepared gel was aged for 1 d, washed by distilled water and then air dried. The prepared MCs in this study are listed in Table 1 . Different types of CLD-XALG were prepared by 1 M HNO3 (HALL) or 0.5 M metal chlorides (CaALG NiALG CuALG, ZnALG) as the gelling reagent. 
Characteristic of MCs
The surface morphology of CaALG CO-MC and CLD-MC was checked by SEM (Hitachi, 5-800). The enclosed components in MCs were identified by IR (Perkin Elmer, SPECTRUM 1000). IR was carried out by KBr method.
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Column experiment
The column experiment was carried out using CLD-MC as a stationary phase. The effluent was fractionized into portions, and analyzed by ICP. 
MC batchwise adsorption
The batchwise adsorption properties were examined by changing shaking time and the acidic concentration to estimate the uptake rate and uptake ability. HLLW contains concentrated nitric acid (2 -3 M) , so the subsequent experiments were mostly carried out at 3 M nitric acid . The effect of shaking time on the uptake of Sr(II) by CLD-MC is shown in Fig. 6 . The results are normalized by the data at 72 h shaking . The adsorption was attained over 80 percent within 2 h and the adsorption equilibrium was attained within 2 d . Adsorption abilities of CLD-MC and CLD'-MC were better than that of CO-MC, especially at lower nitric acid concentration. It is due to high adsorption ability of Na-LBS at less acidic region, and the behavior of Na-LBS which enhanced adsorption as a counter anion at [HNO3] > 1 M. CLD'-MC looked to adsorb more than CLD-MC, since some Na+ in Na-LBS was seemed to be trapped into the cavity of D18C6 and it caused decrease in Kd. enhanced by the increase of D18C6 content in MCs and the lowering of their particle sizes . MCs containing D18C6 showed the potential to separate Sr(II) from highly acidic solutions .
